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(54) Novel tri-substituted imidazole 
derivatives, processes for their manu- 
facture, pharmaceutical preparations 
containing them, and their use 

(57) The invention relates to noyel tri- 
substituted imidazole derivatives, espe- 
cially compounds of the general formu- 



in which 

R n and R 2 represent, independently of 
each other, carbocyciic aryl and hetero- 
aryl, 

A represents a divalent hydrocarbon 
radical, and 

R 3 represents carboxy. esterified car- 
boxy or amidated carboxy, 

their isomers and their salts, especial- 
ly pharmaceutically acceptable salts, 
with the proviso that, if A represents 
methylene or ethylidene and R 3 repre- 
sents ethoxycarbonyl, at least one of 
the radicals Ri and R 2 is different from 
phenyl, and the further proviso that if A 
represents ethylidene and R 3 repre- 
sents carboxy, at least one of the radic- 
als R, and R 2 is different from phenyl, 
p-methoxyphenyl and p-chlorophenyl, 
processes fortheir manufacture, phar- 
maceutical preparations containing 
such compounds, and their use, for 
example as active substances in medi- 
caments. 

The compounds of the formula I can 
be used as skin phlogistatics, sun- 
screening agents and antiviral agents. 
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SPECIFICATION 

Novel trl-substituted imidazole derivatives, processes for their manufacture, pharmaceutical preparations 
containing them, and their use. 
5 The invention relates to novel tri-substituted imidazole derivatives, especially compounds of the general 
formula I 



A— R 3 <U • 10 



"2 H 

1 5 m R^ami R 2 represent, independently of each other, carbocyclic aryl and heteroaryl, 
A represents a divalent hydrocarbon radical, and 

R 3 represents carboxy, esterified carboxy or amidatedcarboxy. u_«a 
their isomers and their salts, especially pharmaceutical ly acceptable salts with the proviso that, if A 
represents methylene or ethylidene and R 3 represents ethoxycarbonyl at least one of the radicals R, and R a , 
20 is different from phenyl, and the further proviso that, if A represents ethyhdene and R 3 represents carboxy, at 
leaione of radicals R-i and R 2 is differentfrom phenyl, p-methoxyphenyl and p-chlorophenyl, processes 
fortheir manufacture, pharmaceutical preparations containing such compounds, and their use. for example 
as active substances in medicaments. ■ 

Carbocyclic aryl is, for example, monocyclic carbocyclic aryl, such as optionally substituted phenyl. 
25 Heteroaryl is, for example, monocyclic, preferably 5- or 6-membered, heteroaryl, wherein at least one » ring 
member represents a hetero atom, such as a nitrogen, oxygen or sulphur atom, wherein a nitrogen atom can 
also be optionally in oxidised form. Such 5-membered radicals are, for example, pyrrotyl, such as 2-pyrrolyl, 
furvl suchas2-furvl,thienyl,suchas2-or3-thienyi. 

As iSmbered heteroaryl there come into consideration, for example, pyridyl, such as 2, 3- or 4-pyndyl. 
30 1-oxidopyridyl, such as 1-oxido-3-pyridyl or 1-oxido^-pyridyl, and pyrimidyl, such as 2-pyrimidyl. 

As substituents of carbocyclic aryl, such as phenyl, and of heteroaryl, such as pyridyl or 1 -ox.dopyr.dyl, 
there come into consideration, for example, halogen, lower alkyl, hydroxy, lower alkoxy and/or acyloxy. 
Acyloxy is derived, for example, from an organic carboxylic acid and represents, for example, lower 

35 a ' A hydrocarbon radical A is. for example, a divalent aliphatic, cycloaliphatic or cycloaliphatic-aliphatic 
hV AsXSent alfphatic hydrocarbon radicals there come into consideration, for example, lower alkylene, 
lowered 

for example, monocyclic 3- to 8-membered cycloalkylenes or cycloalkyl.denes. ^°«^at^al.phat.c 
40 hydrocarbon radicals are. for example, those having, as the cycloaliphatic radical, a monocycl .c 3- to 
8-membered cycloaliphatic radical and. as the aliphatic radical, lower alkylidene, such as cycloalkyl-lower 

Erterified carboxy is, for example, carboxy esterified by an optionally substituted aliphatic, cycloaliphatic 
oraromatic alcohol. An aliphatic alcohol is, for example, a lower alkanol. such as me ftanol. . ethanol, 
45 propanol, isopropanol, n-butanol, sec- or tert.-butanol, wh.lst there comes into consideration as 

Salipnatic alcohol, for example, a 3- to 8-membered cycloalkanol. such as cyclopentanol. cyclohexano or 
%c oheptanol. As substituents of such lower alkanols and cycloalkanols there come into consideration for 
Sample, hydroxy, mercapto. optionally substituted phenyl, lower alkoxy, phenyl-lower alkoxy optionally 
substituted in the phenyl moiety, lower alkylthio phenyl-lower alkylthio opt.ona ly substituted in the phenyl 
50 moiety, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy, phenyl-lower alkoxy-lower alkoxy optionally 
substituted in the phenyl moiety, carboxy-lower alkoxy. lower alkoxycarbony -lower alkoxy lower 
' alkoxycarbonyl-lower alkoxy substituted by optionally substituted phenyl or lower al tonoyloxy. An 

aromatic alconol is, for example, a phenol or a heterocyclic alcoho. each of for 
substituted by lower alkyl, lower alkoxy, halogen and/or trifluoromethyl, especially hydroxypyndme, for 

^"aS^ 

optimally substituted phenyl, carbamoyl mono- or di-substituted by lower alkyl, or "^ntefthe™ mav 
by 4- to 7-membered alkylene or 3-aza-, 3-lower alkyl-aza-. 3-oxa- or 3-th.aalkylene As examples, there may 
be mentioned carbamoyl. N-mono- or N.N-di-lower alkylcarbamoyl. such as N-methyl-^N-ethyl-, N,N- 

60 dimethyl-, N,N-diethyl- or N,N-dipropylcarbamoyl. pyrrolidino- or piperid.nocarbonyl. m .°^o^^P"Perazi 
no- or 4-metnylpiperazinocarbonyl and thiomorpholinocarbonyl. anilinocarbonyl or an.l.nocarbonyl substi- 
tuted by lower alkyl, lower alkoxy and/or halogen. , ,j 

In the present description, by "lower" organic radicals and compounds there is to be 
preferably those that contain up to and including 7, especially up to and including 4, carbon atoms. 

65 The general definitions used hereinbefore and hereinafter have, within the scope of the present 
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ap H p a C^ 

°7owSSiois,for example, methyl, ethyK n-pmpy»-Jsopropy.-, n-butyK isobuty.-, sea-buty.- or 

10 '^henXSwer alkoxy is. for example, phenylmethoxy, phenylethoxy, or phenylpropoxy. 1 
Phew -lower alkytthio is, for example, benzyl-, phenylethyl- or phenylpropylth.o. 
Hydro^wer X*°is for example, hydroxyethoxy, hydroxypropoxy or l^lhydroxy^poxy. 
LotZ^Z-l^e^oxy is, for example, methoxyethoxy. ethoxyethoxy, methoxypropoxy or methoxy- 

« ^h^vl-loweralkoxv-loweralkoxy is, for example. 2-benzyloxyethoxy or 2-(2*henylethoxy)-ethoxy. 1 

te LowS^le y ne is forexample, straight-chained, such as methylene, ethylene, 1,3-propylenor 

to Lower alWIidene contains a tertiary or, preferably, a quaternary carbon atom and is, forexample, 
ethSneoVll or2 2-propylidene,andalso1.1-or2^-butylideneor1,1-,2,2-or3^rrtyl I der^ 
Lower al°ylene J for Sample, ethenylene, 1,2- or 1,3-propenylene or 1,2-, 1.3- or 1^u^2^en* 
Kwlra'K?^ 

^Cyc^ = 
ScloS^ 

methylene, -ethylidene or -propylldene. and also cyclohexyl-butylidene - . nyunmnulnM , 

1-carboxy-2-propyloxy,2-,3-or4-carboxy-n-butyloxy, 1-carboxy-2-methyl-propyl-3-oxy orl-carboxy i 
"SSaZ^rbonyl-loweraikoxy^ 

Sd^SStor oxo. or with sulphonic acids,for example sulphates or hydrohal.des. 8 "f c ^™ bromkle8 
^hydrochlorides, oxalates, malonates. fumarates or magnates, tartrates, pyruvates or citratee. or 

45 P^u-o a rmaTnesTu S ^ 

m^^ 

min^M^ 
50 o^ dnsoprapylamine and, as tri-lower alkylamine. there comes into cons,derat,on, for example, triethyla- 

m T n he novel compounds of the formula I and their pharmaceutical^ acceptable salte have valuable 
pharmacological properties. In particular, for example when administered .ocally, they possess a 

Thi^nd^ 

StioTFurtLmore. the compounds according to ^invention show a pror^u^.nh^^W" 
the hyperplasia inhibition test in guinea pigs in a dosage range of ^P^'^y^^-^^^^Ete 
ii it? i '"r h .._,_:_♦„,♦:„., i^Mhnrfninav! Welrich. E.G.; Lonaauer, J.; Kirfcwppdj fl ic? JAMWWiiUMBM 



the hyperplas a inhibition test in guinea pigs in a uw-n"-"^"' -k ■ , < i 

65 the caseof topical administration [methodology: Welrich, E.G.; Longauer, J.; Kirta^A 
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, 5 .. 32 .-33 2 ,, 9 7S 11 .Theeuhs K ncos^ 

ZSS^ Lut! ' a: D8n " 0,OIO8 " !8 ,55 ' 

. 328-33411977)]. „„ r rt inn to the invention are distinguished by marked effects against some 

5 Furthermore, the compounds accord.ng to the n '^ ent,on a hgv « been infected with HVH 2/Angelott. 

origin, such as in the case of mild skmi ^Ma^mrtion of the mucous membr.uee.for exemple of the 

"XtShlKe%S^^^^ 
15 eStTenoeeenWreleoer^ 

Tie present invention re etes elso » *° "^°'™*„, ^ a „ d , h eir use for the treatment of 

, "SSnreie,^^ 

represent, independently of each other, P" en Y^ n *° r P " _ t V her hand , D ne of the radicals R, and R 2 
ower alkoxy, and/or lower alkanoy.oxv or n °f which can be unsubstituted or 
represents pyrrolyl.furyl,th,enyU^ 

substituted by halogen, lower "^EJ^^^Spyrldyl. or pyrimidyl each of which can be 
25 representsphenyl.pyrrolyl.ru^ 

unsubstituted or substituted by halogen Jwe ^ alkenyle ne ( lower alkenylidene. cycloal- 

each case A represents lower a Ikylene n J d R r e pre sents carboxy, carboxy estenfied by a 
Mene.c*cloalkylideneor<*clo^ 

lower alkanol. by a 3- to 8-membe ^J^J^^^am'oyi or carbamoyl mono-substituted by 
30 phenol or substituted hydroxypyndme £ ^J^^ "™SmoyI. mono- or di-substituted by -lower alkyl ^ or 
hydroxy, by amino, by phenyl or ^^^SSbZ 3-aza-, 3-lower alkyl-aza-, 3-oxa- or 3-th.aalkylene. 
carbamoyl di-substituted by 4- to 7-memberjd alkylene o substituted by nydr0 xy, mercapto, 
wherein a lower alkanol or eye loalkano. can be ^J^J optionally substituted in the phenyl moiety, 
optionally substituted phenyl, '^f '^^ubXted in the phenyl moiety, hydroxy-lower alkoxy, 

35 lower alkylthio, phenyl-lower ^alky th.o oP*?™HV ™X£cy optionally substituted in the phenyl mo.ety, 
lower alkoxy-lower alkoxy, ^ Uow Z^Je^\lZ Z lower alkoxycarbonyl-lower alkoxy containing 
carboxy-lower alkoxy. '°^ralkO)cycarbo^ substituted phenyl, phenol or hydroxypyr- 

optionally substituted phenyl or lower ^^^£oThSogen and/or trifluoromethyl, their isomers and 
idine can each be substituted by ' ow « r ' ower J f s °^h the proviso that, if A represents methylene or 

40 theirsalts,es P eciallypharmaeeut,callyaceptables^^^^^ 

ethylene and R 3 '^^jJ^SSiS^S^ Ra represents carboxy. at least one of the radicals 
and the further proviso that, if A W*™*""* nrf pK . n | orop henyl. 

R, and R 2 is different from P^'f^^^^ithS formula I in which R, and R 2 represent 
The invention relates, for example, to ' "^""^JSliid by halogen, hydroxy, lower alkyl. lower 
45 independently of each other phenyl ■"J^^J^^na up to and including 4 carbon atoms, 
alkoxy and/or lower alkanoyloxy. A represents lower _a JJJJ a £ s such as 2,2-propyl.dene, 
suchas methylene, lower alkylidene having up to and "^J^^ open . 2 . v , en e. lower alkenylidene 
fower alkenylene having up to and fiZZ£$Z±. I to 8-membered cycloa.ky.ene, 

having up to and including 7 carbon^Btoms.^^^^ 

50 such as cyclopropylene, 3- to ^™ d ^2 tne alky |idene moiety and having a 3- to 

alkyl'dene having up to and ,ncIud,n 9j°/*^ and R 3 represents carboxy. carboxy 

' 8-membered cyeioalkyl mo.ety such; ^ 2-^cycloh £ V ' o , Qr „ substitute d phenol, or represents 
estenfied by a lower alkanol. a 3- to ^f^^^ZwVo-. piperidino, morpholino-, p.peraz.no-, 
carb.moy..^ 



'55 4-lowerall { yl-pipera 2 ino-.thiomorpholno-oran.l^ 

lower alkoxy and/or halogen, wherein the Jower a >™o\°r W = o a|koxy# p he nyl-lower a koxy 

by hydroxy, mercapto, phenyl, ^S^^^^ phenyl-lower alkylthio substrtuted 
substituted in the phenyl moiety, lower alkylth.o, P^^ 0 ^^^ p he nyMower alkoxy-lower alkoxy. 
fn the phenyl moiety, hydroxy-lower alkoxy. lower ^ 
60 phenyWoweralkoxy-loweralkoxysubst.^ 

bonyl-lower alkoxy, by lower alko^carbonyi-lower^ bIJ°£ ■ ^ d , ower alkylf lo wer alkoxy. 



R 3 represents carboxy. at least one of the radicals R, and R 2 is differentfrom phenyl, p-methoxyphenyl and 

^SSl relates for example, to compounds of the formula I in which one of the radicals R, and R 2 

The invention re 'aw 5 , tor « x JJJP ' of H wnich can be unsubstituted or substituted by halogen, 
repre S ent3pyr,dyIor ^^^^^^5,.,,,^ and the other represents phenyl, pyridyl or 6 

including 7 carbon atoms, such as 1 ,1 buten * V™"™' a|koxvcarbonv , nav ing up to and including 5 carbon 
atoms, such as ^o^carbonyl ^^^^^1. or N.N-di-lower alkylcarbamoyl having up to , J 

methylene, lower a.ky.idene having "Pto and including 7 carbon fy^*^,JJJ^aa^ 
65 of the radicals R, and R 2 is different from phenyl, and the further proviso that. If A reprse^ o^j, ; 
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R3r ep r esentsca rb oxv.at^ 
The invention relates more especW^ 

represents phenyl °r Phenyl subst ^^gJlnJTp to and including 4 carbon atoms, such as 
. such as chlorine, by hydroxy o^" 1 ^ J r f idyl , or 1-oxidopyridyt. such as 

5 methoxy, and the other represente pyr id *£*^£Z^i£>* having up to and including 4 carbon 
1-oxido-3-pyridyl or 1-ox.do-4-pyr.dyl, ^ represents ^ ^ , havi up to and including 5 carbon 
atoms, such as 2,2-propylidene and ais elpeSally pharmLeutically acceptable salts. 

* atoms, such as ethoxycarbonyl.the r f 0 ™^™'^ J* ^ula I in which one of the radicals R, and R 2 
The invention relates more especjalhr ten "JJ^J^^^ numbe r of up to and including 35. 
10 representsphenylorpheny^ 

such as chlorine, by hydroxy or by W n» *m 9 £ 1-oxidopyridyl. such as 

methoxy. and the other represents ; pyndyl, such .as ^3 or W™*; , t0 and including 4 carbon 
1-oxido-3- P yridyl or 1-oxido^pyndyl. A JJ^^^^qy^c-ta 
atoms and containing a ™ er alkoxycarbonyl having up to and 

'iT^SnWesmos^^ 

represents phenyl and the other represent ^^^SlXSS^ *" d 5 carb ° n at0mS ' 8UCh 38 

2 °et^r«^ 

,£££22$^ 

processes mentioned in the Exam P |es \ romoounds of ^ formula I mentioned in the Examples and their 
25 The invention relates in particular ^?^$^£ mpoundB having salt-forming groups. 

salts, especially ^ m ^^Z^^VeS^^^ manufactured in a manner known perse. 

cTme^^^ 
a compound of the formula 

30 Y 2 



A 



" mwhichoneoftheradi^^ 

represents hydrogen, and Y 3 together w.th Y^^^ 

together with Y e representeabond.Y 2 ishyd ogen ^»^^J^ YBWprei e B |.8boi*Y^«lharwlh 
45 represents a group of the formula -NH-. or n «h.chY, tog ntg amjn0 and the other 

Y 3 represents an additional bond and one of the ^ 

represents amino, hydroxy or reactive esterified y™"*"**? droxy or amino and Y 5 together with Y 6 
hydroxy, Y 4 andY 3 each represents hydr^ 

represents a group of the formula =NH or, if Y 4 is amino, ™P"f* accordance with the process into a 

50 LsTthereo^ndJf desired, convert! 

grouping of the formula 
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1/ 
TV 

the formula 

15 A/ 4 — ft, 

/\ 
Y 3 Y l 

20 

35 SU ^ o a !t»Snrm* a t B rials of theformula II, their tautomers and/or salts are predominantly formed //.s/ri/and 

R, - C = O {1||a) 
R 2 - C = O 



50 and Y 3 together with Y 4 and Y B represents a group 



r a tautomeric form thereof, 



ids according to the nventionunaer me reacnonuunuiiiu.™. . 

S Ser preferred forms of the above-described process, an acylated a-am.no-ketone of the 60 



7 
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C - A - R 3 

I 



t I 



in or a saltthereof can be reacted with ammonia. This reaction is carried out for example. ^*£ r 
e^mple Sin temperature range of from approximately 50° to approx.mately 250-C, and under mart 

C °"Srt'ing materials of the formula (lllc) are known or are manufactured according to processes known 



formula 

H 

30 I , (Hid) 

R, - C - Z, 

I 

R 2 - C = O 

35 inwhichZ 1 represents 0 ptiona.,yreactiveestenf,edhydroxy.orasa.tthereofisreactedw i thacompoundof 
the formula 

(Hie). 

R 3 - A - Z 2 
40 inwhichZarepresentsanamidinoradic^ 

Reaction with an amidine of the formula (Hie) is usually carried i out while heating.for example within a 
temperature range of from approximately 50* tc | ■ W^nrtejj of the formula (Hid) is 

within a temperature range of from approx.mate^ to app ^"^JXSS nSous* as solvent. This 
120°C. it being possible for the compound of the /°7"'^> '° ™ «i of ?ne fermuta III in an approximately 
variant can also be modified, ^ STSS^n?.mmoni^ optiona.iy in the 

50 equimolar quantity with respect to the reactive ^^."^^^^ in « 3 - to 5-fold excess. 

form of a salt of an acid that is weaker than ^^^^^Z»mWmd preferably by strong 

A reactive esterified hydroxy group Z, is. for example, a W™°Wf™ P £ h nydroch | oric 

inorganicororganicacids.such as strong mmeralac^^ 
•cWorliydrrt^ 

ethy.su,phony,oxy,ora 7 ,sul^ 
The ammon.um salt of the formula (Hie can^ JJ£? in the react ion mixture and adding liquid or 
60 QMTO^Mn^wta^l^I^to^^f^M'™^^'^^^^^^^^^^^''**^'^ In the form of a salt with on 
ar»dthatl.woak.rth.n,£-A-COOH.Suol^ 



8 
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a .iHc B ,, ch as formic or acetic acid or preferably acids of the formula (lllh). amides, such as lovver 
aXane^^ 

Stotreste^ 

! ™i P hv reactina the corresponding acid underthe reaction conditions with liquid ammonia. 
10 fo TeTrtCmaS 



^eTcaX obtained, for example, by ester condensation of esterified acids of the 

R -CH,-COOH and R,-CH,-COOH with esterified acids of the formulae F^-COOH and Ra-COOH, 



CH 2 • 

I 

R 2 - C=0 



20 is.forexample.brominatedandthusconvertedintoacompoundoftheform U la(llld)orasalt,forexamplea 

hvdrohalide, thereof in which represents bromine. 

In addition, in a further preferred form of the process, an oxazole of the formula 



A — R 3 



35 se, for example by reacting compounds of the formula 



? ha rogenrrbonyi derivative, optionally via an obtainab.eintermed.ate of the formula 



C(R 2 )-CH(R,)-0-C-A-R 3 



60 compound of the formula 
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R 2 H 

compound of into a different salt. nrocesses kn own perse. Thus, compounds of the formula (IV) or 

The reduction is carried o^ acwrding ^ 
saltsthereofaretreatedwimhydr^ 

example sodium dithionite, or with a Phospho^ 1S 
15 hydrogenation catalysts there can be ^J^TSk^m be applied to a customary carrier, such as 
such as platinum, palladium or pa la ^ *"°™« ^SSmpto barium carbonate, or Raney nickel, 
active carbon or alkaline earth mete co^ 

The reduction can be ^^""SlSS! an inert solvent, such as a halogenated 
range of from approximately 0 to . a ^™^^' ride or chlorobenzene, or an ether, such as 2C 
20 hydrocarbon, for example chloroform,. "^JSdmEra^Bnd/or under an inert gas, for example nitrogen. 

example by reacting a compound of the formula 

25 R ,_c = N-OH (IVa), 

I 

R 2 -C=0 a 
Vm^'ofrio^ 

compound of the formula - 

the free compound or into a different salt. groupings other than optionally esterified 

example, by solvo.ysis,for example "V*^*^ 

There come into considerate as ortho-este J" • * a|koxy di . haIom ethyl, especally 

or esterified by a mineral acid, such as tn-lower alkoxy , 
50 triethoxy- or trichloromethy I. n( «. eBS arv in the presence of a base, such as an al toll 

. Thesolvolysisiscarr^ 

metal hydroxide, for example sodium or po ass^ 

such as sulphuric acid or a hydrohalic ^'^J^SX^phonic acid. The solvolysis is carried out rf 
carboxylic or sulphonic acid, such as i acetic acid o P P metnanol or etnan ol. a ketone, such as, 

-55 necessary.inaninertsolvent suchasma o^ 

acetone, or an ether, such as d.oxa r, and, f J"^™ ™ n0 , optionally substituted carbamoy or an 
approximately 0'to approximately 150JC ^"^J^Y^ee carboxy, by alcoholysis into esterified 
ortho-acid grouping R£ can be "^^.^^^^N^bstltutad carbamoyl, respectively, 
carboxy or by ammonolys.s or am-nolys.s mto carba rn R are< for examp |e, radicals that 

"canrS^ 

^^cfd^r^ 



a lower alkanol or a lower alkanediol, such as dimethoxy-, diethyoxy- or ethylenedioxyformyi. 

The oxidation of such groups R£ is carried out in a manner known perse, for example by j^ffj^ " . 
suitable oxidising agent, for example in an inert solvent such as a lower alkanecarboxyhc acid,for example 
acetic acid, a ketone, for example acetone, an ether, for example tetrahydrofuran, a heterocyclic ™™* c 

5 compound, for example pyridine, or water or a mixture thereof, if necessary while cooling lor heati<£'fo 
example from approximately 0° to approximately 150°C. As oxid.s.ng agentetherecome into wx^denrton, 
f or example, oxidising transition metal compounds, especially those with e,e ^°^S.n^ fi 
VIII There may be mentioned as examples: silver compounds, such as silver nrtrate, oxide or picollnate, 
chromium compounds, such as chromium trioxide or potassium dichromate. manganese compoynds. such 

10 astetrabutylammonium or benzyl(triethyl)ammonium permanganate and .ron compounds, such as 

P °FuSer n o f xidSng agents are. for example, suitable compounds with elements of main group 4. auch as 
lead dioxide or halogen-oxygen compounds such as sodium iodate or potassium periodate. 
ThuMor ^mSXo^ethyl and optionally acetalised formyl is oxidised to carboxy R3, whereas the 
1 5 oxidation of etherified hydroxymethyl R results in esterified carboxy R» 

Restarting materials of the formula V are manufactured according to processes knownperse. For 
example, a diketone of the formula 

20 Ri-C-O m) 

R 2 -C=0 

25 is used as starting material and is reacted with ammonia and an aldehyde of the formula ^-A-CMJ-H in 
anTertsoWentand while heating andthe compound of the formula V formed «5/fu.s further reacted 

^ASS'method of manufacturing compounds of the formula I or salts thereof, which is known perse, 
comprises, for example, converting R, into hydrogen in a compound of the formula 



A ~~ R 3 



accordance with the process into the free compound or mto a diff ere* t salt 
A radical R, that can be converted into hydrogen is, for example, one of the customary *urtaDH» _ .. 

■wmmmms 

a-nitroohenvl-sulphenyl. By acyl radicals there are to be understood, for example, those wnicrr a re aen 
approximately 150"C, and in an inert solvent lnert8 ° ,ven * a . re ^° r ^^ 

dimethylformamide, halogenated hydrocarbons such «*lorcrfOT£ ^^SSSi^^H^ 1 ^ 
65 such as methanol or ethanol, ketones, such as di-tower atkvl. ketones, for example acerow, ^ 
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11 



cuatorearearaWadonoraa^^^ 




^ w m ..i n n.-A-CN(Vllb) and. if desired, converting free 

reaction la carriad out if ' J"3£S appn>xim«.V +'«n:. aapacfally batwaan -1«r 

"STa^SS*™^ 

greapaSanaBanarfaub^reupanan^WoWa^p^iowaa to ^ b0(OT ahpret.. and 

«Ca.~~rS 
compounds of the formula 



50 

IL-HN® H 



(Vile) 



re .n^opdoaaUvpreaareLreprea^aL^a.^ 

according to the methods known pel se. f compounds of the formulae II, IV, Va and Vb, the 

60 Intheabove^escribedprocesswfo^ 
ammonia, which is predominant^ 

ammonia, liberation taking place * ^^JJ^X ^ammonium salts of lower alkanecarboxy he acids, , 
6S altenacaioxylic« i ldamld.,=apeciallvfora,an>,da. 



GB 2 080 805 A 



The compounds of the formula I can also be manufactured by dehydrogenating a compound of the 



formula 

H 



H 



- 

e,^dten,perature.forexamp^ 
20 SO^optionallyusmgadehyd^ 

dehydrogenation catalysts, for example elements 
palladiumorplatinum.orsaltsthereof.su^ 
optionally being applied toasuitablecarner^uch^ 

denydrogenatingagen^r^ 



, e Te P coCu 9 nd n softheformu.aV... to be used as starting materia.s can be manufactured, for example, by 
reacting a compound of the formula 



H 

I 

R,-C-NH 2 

I 

R 2 -C-NH 2 

I 

H 



50 oxidi.injag.nKdefin.dtanMnbefo^ 
from an oxazine derivative of the formula 




(IX) 



65 The compounds of the formula IX can be manufactured, for example, by reacting 2-metrry^^r^fiol 
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groups R 3 can each be converted into the "J"""- f . d carboxy | group R 3 , for example in 

Afree carboxyl group R 3 can be , estenf.ed £ °^o^ ^ 10 

10 customary manner, for example ^^"■^£Sita in or di-lower alkyl-carbonium salts, such as 
halide or tri-lower alkyloxon.um, ^ower aMca £°*°™ m ' -by reacting with the corresponding alcohol or 
hexachloroantimonateorhexafluoroph^ 

a reactive derivative, such as ■ 8 ^^ , ™2*i53Jrtd ester, tri-lower alkyl phosphite, di-lower alkyl 
carbonicacidester.forexamplealoweralkan^ 1E 

,5 sulphite orthepyrocerbon^ 

hvdrobromic acid ester, or sulphuric acta esrer dbh £ der ived therefrom. 

Shanesulphonicacides^ 
Thereartionwiththecorrespondmg^ 

acid catalyst, such as a proton acid, for e xample ^varocn ^ . acjd or a Lewis acld( for 2l 

20 phosphoric acid, boric acid ber^en^ 

example borontnflu^ 

=o«^ 2 
Thereactionwithareartivede^ 2 

25 manner, starting from a carboxyhc Ph~Phorous, ^J urou .„ an jnert solvent , 8Uch a8 an aromatic 

presence of an acid catalyst, such as one of those ^ e ™°" e ° f he a|cohol der j va tive used or of the 
^drocarbon^orexample °* er ' the acidt ° beesterified iS 

corresponding alcohol. Starting from rat acid este, °« P potassium salt, and the operation .s 
reacted advantageously in the f °™ °* ° agent, such as an inorganic base, for 

30 carried out, if necessary, n the P^"« * ^bonate, or a tertiary organic nitrogen base, for 

example sodium, potass.um ««^M™«*J«^ as one of the tertiarY nitrogen bases 

^^oSS^ 
[^^^^ 

40 ether, for example diethyl * h " "^^S'SUied carboxyl groups R 3 can. however, alternatively be 
The above-described conversions of free mte njch R js ^boxyi is first converted, in 
carried out in such a manner that ■ »^P°.^ r ^rte wmlrted by means of a halide of phosphorus or 
customary manner, into a o^id* Jhosphorus pentach.oride or thionyl 

sulphur, for example by means of P*^^™™J35i a corresponding alcohol into a reactive ester. ..e. 

45 chloride, into an acid halide, or J°™*«^^^LerJt> phenol, thiophenol.p-nitrdphenol or 
an esterhaving °^ ron -* n ? a * inQ *™*Zl^ isthen reacted, in customary manner for example 

corresponding alcohol to form the desired B rou Pj» . carboxyl group R 3 in customary manner, for 

50 An e'sterified carboxyl group R 3 can be converted >™^™™« 0 ? a J lc a 3 ge nt, such as a strong 

B5 customarymanner,forexamp.e^^ 

corresponding alcohol or w.th ^^~;'^SKdd. such as a mineral acid, for example hVdrochlonc 

or a Lewis acid, for example boron Xr '^ i0 ^f^^{ carboxy derivatives can be converted into a desired 
60 Furthermore, free carboxy ^^l^^T^dBrs amine, it being possible to use also 
amidated form by solvolysis w.th ammonia .or « P" m "JjJ * dehydrating, optionally in the presence of a 



examplehydrochloncacid su^ 
/Slrif^^ 

be ethenfied in a manner Known h"> »— „„„ m „i n » minnrnl acid such as su phunc acid, or of 

alkanol. such as ethanol. in the presence of adds, *XZ^inlowI Si Phenols and salts thereof 
10 dehydrating agents, such as ° h ^^ for example in the 

can be converted into corresponding '^3^^Xo n ates. for example sodium hydroxide or 
presence of bases, such as a^ai.^ 

potassium carbonate, with the aid of d.-lower ^alkyl su phates. ™«°- , aromatic alcohols are 

respectively. Conversely, ethers can b "£ rt *^ such as mineral acids. for 

alkylamines, such as methylamine. a ikanovloxv for example by reaction with a desired 

Furthermore, hydroxy can be converted ' l^'^S^Se^of for example in the presence 
20 lower alkanecarboxyn^ 

of an acid, such as a proton acid, for example hv °™3" ° { y Lewj8 acid/ for examp i e boron trifiuoride 

hydroxy, for example by bas e ^>£»- . converted into salts in a manner known per se. Groups 

26 Resulting free compounds °f theformu ■ « «JJS S corresponding bases, such as alkali metal 

35 Tiding on «,. sfrtlna m«ed.ls and po^don* chosen.*, novel impound - be in*.*.™ of 
solvents used for crystallisation. omredurBS chose n the novel compounds can be obtained in the 

„ fo r;oro,r^^ 

„pd ra »yo=«». S o.v.nt.bym M n,of = n 3 =n,^s^ 

out or a starting material is used in the form of a salt or, "V^W. ■» Torm ^ 
55 Theinventionrelatesalsotothestar^ 

and VIII that have been developed specifically for the manufacture or me comp 

invention, the processes for their manufacture and their use. wh[ch ^ bQQn 

^Xd^^^S"™ 

oenMWl.th.immers.ndsetefte™*..*^ 



adminiatratk>n.anda| M fo,.n^.a^^ 1C 
10 .dmMstfatlontolalwm*^^ 

onl>a»^«<^"^"S , S^ d ^i5.. ( nO(laol adrrtn^on.Appropriataaoaot.l.a.lrw 
d^d.on«..nd m d^«l^*d^d.l«o^ , 0%WM ^^pieinthatonnol 

:;==^^ 

to approximately 10 % of the active substa "= e - morathan 50 % of water. As oily bases there are used 
Creams are oil-in-water emuls.ons conta "^^"^fi^ acids , for example palmitic or 
especiallyfattyalcoholsforexample^ 2 
20 stearic acid, liquid to solid wa **;;'^ !?£3lta oil. Emulsifiers may be surface-active 

hydrocarbons, for example petroleum jelly fP^'f™™ ° r. corre sponding non-ionic emulsifiers, for 
stances having predominan^ 

example fatty acid esters of polyalcor, ^s or ethylen J ™ ae polyoxyethylene fatty alcohol ethers 

esters or polyoxyethylene sorbrtan fatty festers < T ^^ 8 ;' mulsif , ers % u Y ch as alkaIi met al salts of fatty 2 
25 or polyoxyethylene fatty ac^ 

30 preservatives, perfumes, etc. ("Tween" .s a registered Tr de .Mam. ^ ^ % ^ about 5Q %> 

of water or aqueous phases. The fa^ Phase m^ 

paraffin oil and/or hard paraffins « h '*^" ^nSs testers thereof, for example cetyl alcohol or wool wax 
suitable hydroxy compounds such as ^^^^^^ces. such as sorbitan fatty acid esters 
35 alcohols, or wool wax. Emulsifiers are XEw. Additives to the aqueous phase are, mter 

(Spans), forexamplesorbitano^^^^^ 

alia, moisture-reta.ning agents, such as P 0 ^ 1 ™ 1 ^' T ° mes e H tc *< Span " is a registered Trade Mark), 
and/or polyethylene glycol, and alsc ' PJ^^^^i^hVS^rbon^for example paraffin, 
Fatty ointments are water-free and contain as a ibas '^' a ^ he J cfat(forexamp , e coconut fatty acid 

emulsifiers and/or additives. ,: n „ cnrrP tinn-absorbing powder constituents, such as metal oxides, 

an aerosol form, the propellants used being ^^^^^ ^the oily phase there are used, mter 
M forexampledichlorodifluorometh^ 

alia, hydrocarbons, for example paraffin a ^ h °^' u usad are , /„ter alia, mixtures of those 

example isopropyl myristate, and/or ^^^^SjJS^ane sorbitan fatty acid esters (Tweens) 

order to reduce evaporation, fat-restoring substances , i ««« » ™ mix ture, to replace the fatty substances 
glycols, that is to say lipophilic substance* .soluble *^^ySISS^ «* ° dditives - 
60 wimdrawnfromtheskinbytheethanol,and fneces^ 

The topically administrable pharmaceutical P re P^™"™ or if necessary, in a part thereof, 

example 'by dissolving or suspending the . active 

65 then added to the rest of the formulation. 



The following Examples illustrate the above-described invention, but are not intended to limit the scope 
thereof in any way. Temperatures are given in degrees Cenhgrade. 



point of 134 to 136°. 



CH 3 

^—C00C 2 H 5 
CH 3 



128°, 

30 



The starting material can be manufactured as follows: 

Amixtureof6.0gofa-hvd^ 40 
melts at 200 to 204°. 

so a^a=awa^»ssss^ - 

55 2-mMh»1«liylproptonate(inthefi.rmof.nionohydratolm.ll8«S2toa5 . 

mi The folfowina can be manufactured in an analogous manner: ■< :/ 



25 4A6-trimethyl-2^,5,6-tetrahydro-1 ,3-oxazine. 

Example 5 „ wri H«n hpnzvl ketone hydrobromide and 19.56 g of methyl monoethyl 

A mixture of 7.14 g of ^iw^^^*^2^^ amId8 is neated for 5 hours at 100° while 
malonate ammonium salt in 30 m, ^»"^~™ ^^Eld concentrated to dryness under 11 torr at a 30 
30 stirring and introducing nitrogen. The mixture > s ™" are added to the resi due. The mixture .s 

bath temperature of 70° 300 ml ^"2L'22£SSEL The organic phase isseparated off, 
adjusted to pH 8 to 9 with ~ ncentrat8 . d ^" e °^J m ^r a gnesium sulphate and evaporated to dryness 
washed twice with 50 ml of water each time, dried over n ^agn wum £ , 8 eacn eluted with 600 

^11torr.Th.n*u.bchroj^ 35 

2-vl]-ethyl propionate, is in the form of a yellow oil. 

ThefoLwing can be manufactured lir , ar .ana ^JJ^JJ^ butyrate , starting from a-bromo-(1- 
2 -[4(5)-phenyl-5(4).(1^xido^- P yndylh *™*?«*$*™«Z* malonate ammonium salt. <° 
40 oxido.3-pyridyl)-beruyl ketone and 2-e ^'^^STpropionate. melting point 134 to 136" (from 

The'starting material is > manufac^red as follows: fa heatBd fc ^ At tnis 

Asolution of 42.5 g of benzyl-(3-pyndyl)-ketone ,n 40U m. o ^e y dropw ise.The suspension 46 

45 temperature a so.utionof36.2flofb = 

a-bromobenzyl-(3-pyridyl)-ketone hydrobrom.de melts at 218 to 219.5 . 

5C 

' reflu X fortwohourswith70.1gofamm^^^ 

poured onto 800 ml of concentrated a» ^3 t e d Vodium chloride solution, dried over magnesium 

phase is separated off. washed neutral^ ™ th "J urB at 40°. The residue is dissolved ,n 500 ml B 

benzylMimethyl monoethyl mslonattai..^- 
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suspension .s st«rred fo -16 f'^JSd™^^, ^ 2N sodium carbonate solution, saturated sodium B 

phenacyll-monoethyl malonate amide melts at 96 to 97°. 
The following can be manufactured in an analogous manner: . .„ 10 

i*SSS*n2Sf^-*<^ "«*" * m ""' * 8,a "" ,0fro ™ "-"""o^" 3 - 

DvridvlMcetone and dimethyl monoethyl malonate chloride. 

fu rther reaction in the next stage. 30 

30 

I 'rt2 fi-benzvl-^BJ-phenyl-Bt^-O-pyridylHmidazol^-yD-a-methyl ethyl propionate are dissolved in 

36 

ate melts at 134 to 1 36°. 
methylpropionicacid. 

phenvl^4M3^dylHmidazol^^ 

dryness under 1 1 torr at room temperature. The res.due is , rapWIy to a 

65 rf^raESKE^ 8 
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, washed with saturated sod.um chloride sol lu '°"^ er ^ °, \ QrT at room temp erature. The residue is 
pyridyl)-imida 2 ol-2-yl]-2-methyl ethyl propionate .s in the form of a sohd foam. 

Examples h »H m vid e solution are added to a solution of 3.32 g of 2-[4<5)-phenyl-5(4M3-pyridyl)- 

! 0 40 ml of 0.5N sod.um hydroxide solution are aaae . stirred for 4 nour9 at room 

imidazoi-2-yl]-2-methyl ethyl prop.onate in 20 ml * ™* B ™ • ™s methylene chloride 

20 ^7mro 5 flNsodiumhydroxide^ 

2-[4(5)-phenYl-5(4)-(1^x.do-3-pyndy )-2^ torr ^ ^ 2Q m , of water are added 

stirred for 15 hours at room temperature i «£™™™ mi The U8 pnase i6 then 

25 ?Ser d ;S^^^ 

[midazol-2-yll-2-methylpro P ionicacid melts at 178 to 180°. 

Example 10 (3-n V ridvl)-imidazol-2-ylI-2-methyl ethyl propionate in 120 ml of 

30 A solution of 5.9 g of 2-[4( 6£hentf -6 £H3 ^ndyn tf^Worobenzoic acid are added. The mixture is 
methylene chloride is cooled to from 0 to Bandog or m cn ^ m| rf ^ 

stirred for 24 hours at room temperature. The ^*^™S^ Me6 over magnesium sulphate and 
potassium bicarbonate solution "jj f dSSSS , little methanol. After the addition 

the form of a monohydrate. Melting point 82 to 85 . 
2-S^e^ 

(from ethyl acetate), ^y^^^^^X^S^ hemihydrate, oil, starting from 2-[4<5 - 
244(5)-phenyl-5(4)-(1-oxido-3^yridylHm.dazo^ 

45 ethoxycarbonyl-cyclopentane. i m irf a ,„i.2-vl1-2-methvl ethyl propionate, melting point 137 

imidazol-2-yl]-2-methyl ethyl propionate. 

50 Example 11 , 47flBf boron tribromide in 20 ml of methylene chloride is 

Under a nitrogen atmosphere a solut on of 47 9 of ~™ n _™ a solutionof , .3 g of 2-[4<5)-<p- 

addeddropwiseinthecourseo ^ 3 ^^"^f^^r^i* ^^S^SIS p rwT<S«te i« SO m S ^ m «t*.vi«"« chloride. 
' m«h«yphenylW4M3^ removed and Erring is continued until 

The mixture is stirred for30 ^^^^^SS^Mm poured onto 50 ml of a mixture of ice 
•55 the internal temperature has reached 25 . The wr ite su ape iw h Qf metnylene chloride 

and water and stirred. The aqueous phase is separated off, e^racted^twice ^ 

at186to18r. 
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30 



mmmmwmm , 

roleum ether, 
ether). 

Example 14 dropwise at room temperature, while introducing nitrogen 2 

20 2.5 g of pivaloyloxymethyl ™^ acid 

1 5, each aimed with 300 ml of chloroformMM acetM. (95 6t « ™ ^ „, unde r 1 1 tor.. Ttw 
pivaloyloxymethyl propionate melts at 143 to 145°. 

pot^umlwd^amioomlofrhh^ 

2-R5-bl3^ethoxyphewlHmiclaa>l-2irll- t >r<>pionioaoid..r.lill.redoft. 

imidazol-2-ylJ-acetic acid amide. 
40 The starting material can be manufacwrm^sfcllovw. 5 . bi8 .o M nethoxyphenylHrnldazol-2-Y^ 

surrad (or a further 46 minutas and tha aodiurn 22d»»-iori5a off. 1 00 ml of low-tor ara 

amide is filtered off. . Whu , aeata te are heated with 97.0 g of liquid ammonia 

to stand for 15 hours and is then concentrated to dryness ^nder reduced P re ^ u ^ d ^ 

eo s^rsr^Sbiss 
6 5 , HB«™^ 
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methylpropionicacidammoniumsa^ 

whilestirring and introducing nitrogen. After coo '"8' ™ ^™ re to ^ resldue-The reacdon 

mixture is then adjusted to pH 8 to 9 wrth c °"« n ^ q drjed over ma gnesium sulphate and evaporated 5 
' 5 separated off, washed tw.ce Wlth *° m '°J^ fechromatographed over 1 00 g of silica gel. The 

to dryness under 1 1 torr at ^^perrtu^ T^ijadue '• » fractions 9 to 18. eluted with 

f.rstBfractions.eache^^ 

10 £ ^of2.0gof 2 - [ 4^^ 

,6 aqueous ammonia solution ana ,h "'' ^ *!*hTo ml of wstsr each time, dried over magnesium sulphate 

yll-acetaldehyde, is in the form of a yellow oil. 
The starting material can be ^"^i^"^^^ nyd robromide and 50.0 g of the ammonium salt of 20 

20 Amixtu re tf30.0gofa^ 

malonic aldehyde acid d.methyl aOTte !^ f n ™™ Mure isthen cooled and evaporated to dryness 
hours while stirring and introduc.ng n^*™^!, adde d to the residue. The pH is adjusted 
under 1 1 torr at 70°. 100 ml of water and 400 ml of ethyl acetate ■« J^ 8 ; separated off, washed with 
"e^adding^ncentraterfaqu^ 25 

25 50 ml of water dried ^^^^"{S^TS^ eluted with 600 ml of chloroform are 
chromatographed over 500 g ^JJ^JJ^Jm, of ch |oroform/methanol (98:2). are combmed and 

s,%Tp» 

AmixIreof10.0 g ofN-[«-(3-pyr^ 
ammonium acetate and 100 ml 50 mfof concentrated aqueous ammonia solut.on. The 35 

35 stirringvigorouslyintoam.xtureof200gof ^ 

crystal mass is extracted twice with 1 ^ ^ °^^^ aporatea to dryness under 1 1 torr at 40°. The 
neural with water, dried with Wjjj*im senate J eac h eluted with 500 ml of 

dimethyl acetal melts at 142 to 145°. 

aldehyde acid dimethyl acetal is in the form of an oil. 

Example 18 . a en | 1Ition D f 5 0a of 2-[4(5)-phenyl-5(4H3-pyridyl)-imidazol-2- » 

pressure. 15.0 ml 

dropwise at 0°. while stirring and while introdu^Q ra trogen to a ximate ly 5 hours at this 

diethyl etherate in 10 ml of ethyl ^Sf^lSS^ The reaction mixture is « 
60 temperature and then poured Into a 5% ^^^S^^^ chloride phase is dried over 
extracted 3 times with 70 ml of ^ f ^^^°"^!^^^J 0n in vacuo. The nitrile excess is 
anhydrous magnesium sulphate, filt « red h a "^ from ethyl acetate/ethar, 

then removedby distillation under a high vacuum. ^ jecry^a use fl meIting point of 131 to 132°. 
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ethene). 

5 Example 20 m othn«/nhanv»-4 5-dihvdroimida2oIin-2-Yl)-2-methyiproplon!cacld 

amide and 2.0 g of 2 ( 3-d.chloro-5,6-d " »™" ' , concentrated to dryness under reduced 
refluxfor5hours.Themi^ 

P ress U reat4(f.The^,du^sd.s^ , 
10 20 ml of water, twice with 20 ml of J^»5S Lah alaver of silica gel and evaporated to dryness under 

crystallises from ethanol/water. 
The starting material can ^ mar^^ 

15 A solution of 2.7 ^^^^^SS^wLJd for 3 hours at 150».The ethyl alcohor formed Is 
malonate monoamide in 40 ml of d, P™ n V"3 "JrfL, m | of water and the oil which separates out is 
distilled off. The solution is then icooled. , poured kmtcr ^ m ^ ^ c " hase8 are washed with 60 ml of 
extmctedtwir^wimlOOmlofethereach^ 

methylpropionic acid amide crystallises from ethanol/water. 

30 ^sSpermanganateisadded 

of 3.8 g of 2-[4(5)-phenyW(4)-(3-p Y ndyl)- m.dazol-2-ylW^yn hour 8atroom 
ml of water until no further decoloration torrat5<r.20 ml of 

temperature and afterwards filtered. T^*^^^|^ l^^^c^aQ^^ti^e^^^^atate. The organic phase.is washed 

136°. 

40 ^SimmerrtcontaM 

ate can be manufactured as follows: 

Composition: 

45 ■ 5.0% 

active substance 

45.0% 

petroleum jelly 

„ .. 19.6% 
50 paraffin oil 

5.0 % 

cetyl alcohol 

5.0% 



sorbitan sesquioleate 5 0 m 

p-hydroxybenzoic acid ester 0 2 % 

20.0% 

water 



active substance in part of the fatty melt is .ncorporated Into the emulsion. 
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f Treamtont ai nm 
manufactured as follows: 



Composition 
active substance 
isopropyl palmitate 
cetyl palmitate 
silicone oil 100 

sorbitan monostearate 

polysorbate 60 

1,2-propylene glycol PH 

acrylic acid polymer 

triethanolamine 

water, demineralised, to make up to 



10.0% 
8.0% 
1.5% 
0.5% 
3.0% 
3.5% 

20.0% 
0.5% 
0.7% 
100.0% 



Theacry.icacid polymer*^ 
Triethanolamine is then added ^^^S^SiSS^m is heated to approximately 75' and 
cetyl p a lmrtate,s!Ucone oil 
30 incorporated by stirrmg into the 9lubn°us liquio mm ^ he actjve subs tance. The 

can be manufactured as follows: 



5.0% 

active substance 
cetyl palmitate PH 

2.0% 

cetyl alcohol PH 
triglyceride mixture of 

saturated fatty acids of 5(J% 
medium molecular weight 

stearic acid 

glycerine stearate pH 

Cetomacrogol 1000 

microcrystalline cellulose 

1,2-propylene glycol, distilled 

water, demineralised, to make up to 



3.0% 
4.0% 
1.0% 
0.5% 
20.0% 
100.0% 



Cetyl 



a.coho».cety. palmitate 
,r.Themic ro crysta..ine^ 



together. The microcrystall.ne ceuumse ,* u,*r° ~~ J ~ tinou8 , iqu id are mixed in. The fatty ph 



is triturated with some of the base and then the product is incorporated into the remainder of the 



S fi SmL** hydrogel containing 5 % z-l^J-phenyl^-d-oxido-S-pyridylHrnidazoW-yn-a-memyl ethyl 
propionate is manufactured as follows: 
Composition 

5r% 

0 active substance 

. , 10-20% 
propylene glycol 

20% 

isopropanol 

5 hydroxypropylmethylcellulose 2% 



to make up to 



100% 



derivative and, if desired, perfumes (0.1 %) are added. 

i ^UaTparenthyd^^ 
is manufactured as follows: 

Composition 

5% 

) active substance 

propylene glycol 20 % 

20% 

isopropanol 

acrylic acid polymer 2% 
triethanolamine 3 * 

O water to make up to 100 % 

withtne geUnthe course of which operation perfume (0.1 %) may be added rf des.red. 
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Aforam spray, containing 1 % 2-[4(5)-phe n yl-5(4H1-oxido-3-pyridyl)-imidazol-2-yl]-2-mathylpropionic 
acid, can be manufactured as follows: 
} Composition 

active substance 1 - 00% 

cetyl alcohol PH 1 - 70% 

paraffin oil, viscous 1 - 00% 
isopropyl myristate 
5 Cetomacrogol 1000 

sorbitan monostearate 



2.00% 
2.40% 
1.50% 



0.18% 
0.02% 
0.10% 



1 ,2-propylene glycol PH 5 - 00 % 

20 

methyl Parabens 
propyl Parabens 
25 Chemoderm 314 

water, demineralised, to make up to ™0.00 % 

("Chemoderm" is a registered Trade Mark) 
30 Cetvi alcohol paraffin oil, isopropyl myristate, Cetomacrogol and sorbitan monostearate are melted 
The Se! Suspended in propylene glycol, is incorporated into the base. Chemoderm ,s then 
added and the whole is supplemented with water to the final weight. 

35 

"20 ml of the mixture are filled into an aluminium can. The can is provided with a valve and the propellant 
gas is introduced under pressure. 

40 ^SSnfl, a solution of 2-malonic acid monoethyl ester chloride in 10 ml of anh V drou ^ n ^j* 
added aUOX over 1 hour to a solution of 5g of «-hydroxybenzyl-3-pyndylketone (prepare <" °<^ d ° nce 
with J Chem. Soc. 1956, 2913) and 6 ml of triethylamine in 50 ml of anhydrous benzene The mixture is 

45 %tn=^^ 
4 ™n*w^ 

sodium chloride solution. The organic phase is dried and evaporated to dryness^ a :*rcn 1 torr. The residue, 
malonic acid monoethyl ester [1-phenyl-2-oxo-2-(3-pyridyM ethylester ,s in the form of an . oi . 
A mixture of 3.5 g of malonic acid monoethyl ester[1-phenyl-2-oxo-2-(3-pyr.dyl>] ethyl ester. 1.15 g of 
wi amrr^nium acetate and 100 ml of glacial acetic acid is boiled for 2 hours under reflux and then evapora ted to 

* with 300 ml of benzene/ethyl acetate/glacial acetic acid (94:5:1 ) are discarded. Fract.ons 5 to 9, eluted with 
- Sfsa^emixS^ 

ethyl 2-[4-{5)-phenyl-5<4)-(3-pyridyl)oxazol-2-yl) acetate as an oil (amorphous foam). 

"55 

^S'utfon of 1 6.6 g of ethyl 2-[4(5)- P henyl-5(4)-<3-pyridyl) oxazol-2-yll acetate in 200 ml of methylene 

chVoide is cooled to OX. To this cooled so.ution is added, with stirring, a so.ufon of 

acid in 200 ml of methylene chloride. The mixture is stirred for 1 hour at OX andto it is then added a further 

V2 hour at OX and extracted with 50 ml of 2N potassium carbonate solution and 50 ml ^ water^The 
methylene chloride solution is separated, dried °ver magnesium sulfate and e^ 
torr. The residue is chromatographed over 500 g of silica gel. Fract.ons 1 1 to ^^^J^ 1 ° f 
chloroform/methano. (99:1). are discarded. Fractions 5to 12, each el "te d wrth f 00 ml ofch wofcgntf 
65 methanol (99:1), are combined and evaporated to dryness under 1 1 torr. The residue, ethyl 2 14(b) pneny. 



5{4M1-oxido-3-pyridyl) oxazol-2-yl] acetate, is an oil (amorphous foam). 

Example?' nreoared by procedures similarto those described in Examples 29 or 30: 

16 33SJS£SS3SC5^^ 



CLAIMS 

, 1. Novel tri-substrtuted imidazole derivatives of the general formula 



■A— R 3 



in Sn h dR 2 represent.independentlyofeachother.carbocycHcary«andhetero^ ^ 
30 A represents a divalent hydrocarbon radical, a™ 

alkoxy. and/or lower alkanoyloxy or in which on the other ^ one ott nan ^^Bfl*£d 6r substituted 46 
45 PVrrolyl.furyl.thieny^ 

represents lower alkylene, lower alkyl.dene, »'^ e " 0 ^^ ^ed^ a tower alkanol, by a BC 
50 lidene or eydoalkyMower alky! dene and , R » "P^"^*^' " r ^ s tSrted phenol or substituted 

3- to 8-membered cycloalkanol, ^ en ^^^^^^S^^!^ f by amino, by phenyl 
hydroxypyridine, or represents carbamoyl or ™& 2 S °' carbamoyT cfl-eubstrtuted by 
orbysubstitutedphen^ 

4- to 7-membered alkylene or 3-aza-, 3-l°wer alky^a >. 3^xa tonally substituted phenyl, lower B 
55 cycloaikanol can be unsubstituted or s "bstrtuted by hydr ^ pherryl-tower 

alkoxy, phenyl-lower alkoxy optionally substitutedin llie JW^J^" , owe 7alkoxy4ower alkoxy. 
alkylthio optionally substituted in the phenyl ""^^l^^S^S. carboxyTower alkoxy. lower 
phenyl-loweralkoxy-loweralkoxyopt.onallys^ 

1 m ' i jz . 

65 R 2 is different from phenyl, p-methoxyphenyl and p^hlo/ophenyl. . ; . - -V.' 

. . ..." ■>'* ' ' - r &*y- • *«. 
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4 Compoundsac.ordingtoc.^ 
otL.pheny.andyorpheny.subst^^ 

alkanoyloxy, A represents lower alWIenohavmg ^g^™^,,,; up t0 and including 4 carbon atoms, 
. . havingu P toandincluding7carbona^ 5 
5 lower alkenylidene having up to ^^^^"^havlng up to and including 7 carbon atoms m 

pYhydroxy/mercapto, phenyl^ 

suUtutSinthephenylmo^Jowera^ ^ 
in the phenyl moiety, hydroxy-lowe Mm lower a ca V rboxy .,ower alkoxy. lower alkoxycar- 15 

15 phenyl-lower alkoxy-lower alkoxy ^J^.^J^J^^ optionally substituted phenyl, or lower 
Donyl-loweralkoxy.orloweralkoxy«^^^^^^ 

alkanoyloxy. and wherein substrtuted P" 6 ""'"^'^ especially pharmaceutically acceptable salts. 
h a.ogenand/ortrifluoromethyl,the,r,some^ 

with the proviso that, if A represents m«Mene °r rthyW flene a , y ^ ^ represe nts ethylidene and 20 

^CLsaccordingtoc.,^ 
• pyridyl or 1-oxidopyridyl, each of wh.ch canl » presents phenyl, pyridyl or 1-oxidopyndyl each 25 

25 alkyl, lower alkoxy. and/or lower altenoytoxy and the >^errap v ^ and/Qr |ower 

ofwhich can be unsubstituted or "MibiM * ^^SSSng 4 carbon atoms, lower alkylidene 
alkanoyloxy.Arepresents lower alky^nehaw 

having up to and including 7 carbon «° m «' J^ e ™J V a ' t e omS/ 3. J 8-membered cycloalkylene, 3- to 

lower alkenylidene having up to and mclud Ing ca ™ J ™™ vj up to and deluding 7 carbon atoms in 30 

30 8-membered cycloalkylidene. or ^ C J 0 *W^^^^ moie *' and * 3 re P resents carb °?' "J*™* 

the alkylidene moiety and having ^J^^XdoXnol, by phenol or by a substituted phenol, or 
esterified by a lower alkanol, by a 3- to ^ mem °f™°^°™ , ' rr oiidino-. piperidino-. morphohno-. 
^presents carbamoyl, N-mono, ^^^^^jSSSSl, or^ni.inocarbony. substituted by 
pijerazino-. 4-lower jJ^SSES £Z£nol orcycioa.kano. can be unsubstituted or 35 

35 lower alkyl. lower alkoxy ha,0 9°"/. T^stituted phenyl, lower alkoxy. phenyl-lower alkoxy, 

substituted by hydroxy, mercapto Ji^S^io^ phenyl-lower alkylthio , Phenyl^owar 
phenyl-lower alkoxy substituted 7 p £ e ^'^ alk0 xy, lower alkoxy-lower alkoxy, phenyl-lower 
alkylthio substituted in the P ^SSlTsu^ in the P henyl m ° iety ' carbo ^°^ T 40 
alkoxy-lower alkoxy, phenyl- ower a'^-'^^^Xxycarbonyl-lower alkoxy containing opt.onaMy 40 

40 alkoxy, lower alkoxycarbonyl- ower f^^^J^huted phenol or phenyl can each be subst.tuted 

45 other, phenyl. pyridyl, and/or l£«opyndyh ^J^^SSSuJ**^ includin9 4carb ° n bY 
number of up to and including 35, by hydroxy by '^■''^J b » 0 wer alkanoyloxy having up to and 
lower alkoxy having up to and including 4 carboy Btoms ana y 4 carbon , 

includingScarbonatoms.Arepresent^ 

alkylidene having up to and including 4 »rbon_ P the a)kano( cgn optionally b e substrtuted 50 
50 alkanol having up to and ^^^Zio^^^oxv having up to and including 4 carbon 
by hydroxy, mercapto. optionally substituted phony , y jn the alky , mo iety and optionally 
* atoms, phenyl-lower alkoxy having up to an »^^ 4 J?j2dto*i««no 4 carbon atoms, hydroxy-lower 
: substituted in the phenyl moiety, lower alkylthio having up ^o ana a | k oxy-lower alkoxy 

aCcyhavinguptoandincluding4carbonato^ 55 
' 55 having up to and including 4 carbon atoms , in, each tan W m £ , Qwer a|ky| n ing up to and 

including 5 carbon atoms, and wherein phenyl 4 carbon atoms , halogen having an 

including 4 carbon atoms, lower alkoxy havmg up to >™™™ a ng ^ ^ provjso ^ f A 

atomic number of up to and including 35 and/or by " fl "°^ h £' n y" at least one of the radicals R, and R, 
Stents methylene or ethylidene .and R3 and R 3 represents carboxy. at 60 
60 is differentfrom phenyl, and the further P^Xm^henv ^methoxyphenyl and p-chlorophenyl. 

least one of the radicals R, and R 2 is differentfrom P™W,p mex yp independently of each 



h«,inn ,.n to and including 7 carbon atoms, lower alkenylidene having up to and including 7 
alkyUdene ^ng up to and w^ng^ alkylidene , and r 3 represents carboxy. lower alkoxycarbonyl 
carbon atoms, carbamoyl, N-mono-lower alkylcarbamoyl having up to and 

having up to and mc uding 5 ^rbon atoms, caroarr > y,. allcylcarbamoy , havin g up to and including 4 
indudmg4carbonatoms,nt^ , 

10 phenylp-methoxyphenyl and jPj^j^,^,, , in whjch one of the radicals R, and R a represents 
loweralkyl 1-oxidopyridyl each of which can be unsubstttuted or 

20 having upto end '■*°"*£l*Z£Z .W IZ^oXZtoZe^ »» Substituted by 
pharmaceutic* acceptable ealte. , , ^ „ snd „ 2 ^^m. ind.pend.ntly of eech 

uptoandincludmgAcarbonrtoms a^ 

including 5 carbon atoms, the r h™"""* SSdSwSS R 3 represents ethoxycarbonyl, at least one of 
the proviso that, if A represents methylene or ™ that K A represents ethylidene and Rs 

especially pharmaceutically acceptable salts, radicals R, and R 2 represents 

TSee^eSfflsaaasss- 

16 2-14(5 -phenyl-5(4).(1-oxido-3-pyridyl)-imlda2ol-2-yll-2-methyl ethyl prop.onate. 
17* 2- 4{5)-Dhenyl-5(4)-(3-pyridyl)-imidazol-2-yll-ethyl propionate, 
wi iq 2 4 5»-Dhenvl-5(4H4-pyridylHmidazol-2-ylJ-2-methyl ethyl propionate. 

I ^ — 

aa 2T a u n se^ 

60 m |f a Js e etfcompoundsofthefom,u.a.accordingtoc.aim2 5 formemanufactu 

therapeutic treatment of the animal or huma n body. ^ claIm8 ^ In the free 

65 taSofineiefcnin^ 
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H 2 H 



10 ^"nUrepresent.independen^^^ 

A reoresente a divalent hydrocarbon rad«cal. and 
S 3 TeT"e^carboxy..ester ffi 
their isomers and their salts especaUy pha rmaceut,« , at |east onB of tn8 radicals R, and R 2 
15 represents methylene or °*^ de "* *" dR ^ ethylene and R 3 represents carboxy, at 

isdifferentfrom phenyl andthefurther^ 

formula 



20 



PA A* 



M M.H l *on.o,,H.r.d i c.^^^^ 

■epns.ms hydros. ="d V=<»9« h " ^tdroZ , V?5£U«* hydroxy o- amino, and V<»0«»«""*£, 
togathomithY.reprasonKabood.Y,^ 36 
35 r.p^ntsagroupofth.fcrmute-NH-.orm^y, » Y entt anM „o and tha other 

respectively, or in a compound of the formula 

45 '^X'V' 4 "^ <V) ' 

„=h intr, R the radical R 3 is converted into a radical R 3 , 50 
50 inwhichR, representsaradica.thatcanbeconvertedmtoR.therad.ca 

or. in a compound of the formula 



2 A 



A—R 3 
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formula 



j into the individual isomers. rharacterise d in that a start is made at any stage of the process and the 



25 



R,-C=0 
I 

R 2 -C=0 



is reactBdv^Heheatina.with an aldehyde of theform^aR3-A T C(=0»-H(mb)or-sa rt thereof.andan 
^SSammonSor an acyiated a-amino-ketone of theformu.a 



O O 

R n -C C-A-Rs 

I I 

R 2 -C - N 

I I 

H H 



a salt thereof is reacted with ammonia, or a compound of theformula 



H 



55 or 

formula 



a6 .«^ i s^^.n,c,< 1 dertv«».o,*o,. m . U ..B,-A-COOH W1 ,o,.co m p«una«.«.. 



H 
I 

R,-C-Z n 

I 

R 2 -C=0 
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formula 



:--:^£ssss-; 

x>-"-» - '• 

ff 2 

32 Process according to any one of da, £^J£S^aiitly /n s/fu according to processes known per 
formula I. . montioned and the processes described in any one of Examples 1-22. 

35*. compounds of the formula 2- 

mmmmmm 
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lower alkyl. lower alkoxy and/or halogen, *^nthe lower a xa ^ phenyl-lower aHcoxy. 
substituted by hydroxy merc*^ 

phenyl-lower alkoxy substrtuted in *e phenyr , owe r alkoxy-lower alkoxy, phenyWower 
sWhiosubstituted^^^ 
alkoxy-lower alkoxy, phenyl- 0W « r ^^^ 0 ^ 0 ^X" carbonyl-lower alkoxy containing optional* 
alkoxy. lower alkoxycarbonyl- ower -^^^^^SmbA^^A or phenyl can each be substituted 

phenyl or phenyl substituted by ^XZniomS 

lower alkyl having up to and mdudmg 4 carbon °" ' , n of be unsubatftuted or 

carbonatoms.andtheotherrepr^ 
15 substitirted by halogen hav^ 

alkoxy having up to and jndud.ng ^ "*° n t ^* n ^ d P n g 7 carbon atoms, lower alkenv4ld8ne having up to 
carbon atoms, lower alkylidene having up to and inciuo ng /«. and represents csrboxy, lower 

rndinc.uding7carbonatoms.or^ 

alkoxycarbonyl having up to an ^ ndu t d '" B . 
20 having up to and induding4cart>ona^ 

25 phenyl or phenyl substituted halogen hav,ng an atomic ^num p fe ^ or 

40 that compounds of the fomnulB 



Rv 1 Z n 

45 (Hid) 
the formula 

55 

(Ulq) 

I o 
60 ^ II 

H ■ ■■ 

which are obtainable by -ction of compounds o^h^u,^ 
65 compounds of the formula Hip with ammon.a. if des.red, m a compound _ ^~MSrj2 ' 
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agent, and. if desired, ft. fre. .compound Mgh k » ^ a ~^~"*™ e P compoundor , 1 „ <J , Cerent 
* 5 invention Is separated into the individual JHmm. of the ^ and the 

'^CoC^ 
10 ^ruseofcompoundsof^^ 

of medicaments. _ romooun d according to any one of claims 35-43 and 46 in 

31 50. Compo U ndsobtainablebytheprocessofanyoneofclaims44and45. 



